Over the past decade, a new alloy design, the high entropy alloys (HEAs), has attracted significant attention due to their unusual properties. Due to the fact that HEAs are composed of at least five principal elements, the compositional design is one of the most critical factors in the selection and development of these materials. The selection of chemical compositions of HEAs has been focused in the aim to obtain solid solution with simple structures, in most of the cases, single FCC or BCC solid solution phases [1].
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In the other hand, the processing route is one of the main parameters to the resulting properties of HEAs. Mechanical alloying is a solid state powder processing technique to synthesized equilibrium and nonequilibrium alloys in nanometric scale with superior properties. The use of mechanical alloying in the production of HEAs sometimes comprises subsequent surface coatings techniques for different applications, where high hardness is needed.
In this investigation, a series of three CoCrFeNiMo, CoCrFeNiMoW and CoCrFeNiMoTi alloys is used to study the effect of composition on the microstructural behavior and hardness. The selection of this series of high entropy alloys is based on that equimolar CoCrFeNi system has been reported as a single FCC solid solution. In the other hand, the addition of refractory elements as Mo, Ti and W to tool steels improves temper softening resistance, surface hardness and wear resistance. HEAs are known to have good thermal stability, high hardness and strength and, excellent wear resistance [2] . The use of these kind of refractory elements to high entropy alloys suggests the improvement of hardness.
The ball milling was performed under argon atmosphere using SPEX 8000M high-energy mill during 10 h. Methanol was used to prevent adhesion of powder. The ball-to-powder weight ratio was 5:1. To avoid overheating, cycles of 1 h milling and 0.5 h rest were performed. The microstructural features of powder samples were characterized by a Hitachi SU 3500 scanning electron microscope, while structural characterization was carried out in a Panalytical X-Pert system. The determination of hardness was carried out by microhardness (HV) testing of polished cross-section powders specimens. 
